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The research aim to test the information collected through the Italian 
FADN survey to analyze the characteristics of Italian land market and 
was referred to accounting year 2009. The value of land is estimated 
according to the criterion of the most probable market value and is re-
lated to an administrative area and a quality culture. Given the simi-
larity of information obtained, the results have been compared with 
data of  the INEA survey on Land Market published on the website 
Institute. The data recorded by the FADN are therefore suitable for 
the analysis of the characteristics of the Italian agricultural land mar-
ket and the good quality of the information collected, regardless of the 
checks carried out, is also an evidence of the rigor with which FADN 
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Introduction
INEA has recently concluded a study aimed at verifying the compliance of 
FADN data with an examination of Italian agricultural land market characteristics. 
Although the results of the study, still in the course of publication under the title 
Il valore della terra – Un contributo alla conoscenza del mercato italiano dei terreni agricoli 
attraverso i dati della RICA (Land Value – A contribution to Italian agricultural land 
market knowledge by using FADN data), are fully satisfactory, the occurrence of 
certain circumstances has suggested a need for the study itself to be repeated. 
First of all, this refers to the fact that the study in question was conducted with 
reference to the 2007 fiscal year and therefore directly coincided with the substitu-
tion of accounting method supporting the FADN. The testing of data compliance 
for the purposes of the aforementioned study and revealed by the new account-
ing method, therefore, is considered to be more useful than ever. Furthermore, 
the comparative examination of the study results with the data produced by INEA 
Land Market survey has highlighted variability in the examined data which could 
be ascribed in part to the use of different references to crops and territories in the 
* This paper is the result of the collaboration of all the authors and researchers at INEA (Isti-
tuto Nazionale di Economia Agraria, the Italian National Institute of Agricultural Economics), 
however the introduction and the conclusions can be credited to Franco Mari,  paragraph 1 to 
Giuliano Gabrieli, paragraph 2 to Massimo Gioia, paragraph 3 to Concetta Cardillo. Data pro-
cessing: Giuliano Gabrieli and Massimo Gioia.
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sources quoted, as well as the ways of analysing the results obtained. Thus there 
is scope for these aspects of the study to be perfected.
The goals of this paper are those cited above, i.e. testing of the data revealed by 
Gaia (this is the name of INEA new accounting method) in order to characterise the 
Italian agricultural land market and, at the same time, refine the methodology of both 
processing the available data and analysing the results of the study. To attain these 
goals, as will be shown, information corresponding to the fiscal year 2009 has been 
used and references to geographical areas used in the study have been redefined.
1. Notes on the methodology 
As has already been stated, this paper is a further development of a recent 
study conducted by INEA using FADN data which is still in the course of publica-
tion; for detail of the methodology used, reference should be made to that study. 
In order to facilitate correct understanding of the work carried out, however, some 
information on the characteristics of the variable examined, the choice of territo-
rial and crop references and the methods for selecting and processing the avail-
able data is useful.
The variable examined – It is the value of agricultural land, which is, in this case, 
related to the value of the bare land1 and it is estimated according to the criterion 
of the most probable market value. The estimation is been carried out subject to 
accurate attribution of crop typology of the farmlands in order to identify the por-
tions of land within which the conditions of homogeneity occur with regard to 
the variables which affect the value of the land itself.
The choice of territorial and crop references – A significant phase of the study was 
the definition of territorial and crop references by which to arrange the available 
data. The criteria for the identification of these references were the statistical ro-
bustness of the data to be produced and also its usability. This resulted in identi-
fying territorial references in the altimetric provincial areas defined on the basis 
of ISTAT altimetry and the adoption of the following crop typologies: dry arable 
crop, irrigated arable crop, orchard, vineyard, olive grove, pasture and woodland. 
It should be emphasised that both the territorial and crop references can be recog-
nised macroscopically, that is a considerable advantage.
In the study cited in the introduction, the territorial references (macro-areas) 
were identified using ISTAT altimetry, which is defined only on the basis of height 
above sea level but not distance from the sea. In the phase dedicated to the com-
parative analysis of the results obtained, this suggested the hypothesis that the 
differences found with respect to data from other sources were to be ascribed to 
the differences in the identification of the macro-areas. Therefore, in carrying out 
the study reported in this paper, it was considered appropriate to use ISTAT altim-
1 This happens because FADN data are accounting data. The values of the stands, therefore, if 
present, are recorded separately to be subjected to amortisation.
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etry as defined also on the basis of distance from the sea, in order to obtain the 
same territorial references as the INEA Land Market survey and to be able to de-
velop a more accurate comparative examination of the results of the study.
The aforementioned crop characteristics on the other hand have been ob-
tained from aggregation of the land typology used by Gaia, as shown in Table 1.
Table 1. Correspondence between crop aggregation and GAIA land typology.
 crop aggregation GAIA land typology
code description irrigated area code description
1 Irrigated arable crop 0 01 field crop
   23 horticulture and flowers
2 Dry arable crop 1 01 field crop
   23 horticulture and flowers
3 Orchards  06 Orchard
   07 Citrus Orchard
4 Vineyard  09 Vineyard
5 Olive grove  08 Olive grove
6 Pasture and meadows  03 Meadows
   04 Pasture
7 Woodland  14 Woodland
To distinguish the macro-crop of dry arable crops from irrigated arable crops, 
the dichotomous variable “irrigated area” was considered, which identifies the ex-
tent to which a piece of land can be irrigated.
The possible associations between macro-area and macro-crop represent the 
post-stratification criterion of the field of observation of the analysis.
The selection and processing method of available data – In consideration of the lim-
ited representativeness of the FADN sample for the variable in question, the cal-
culation of average values was carried out using the simple arithmetic mean in-
stead of a weighted mean. In detail, the main figures of the study are as follows. 
In the Gaia archives for the year 2009 there are 49,616 registrations corresponding 
to farm lands. Nevertheless, considering just the lands coming under the prear-
ranged classification, i.e. those related to the selected macro-crops, a total of 35,011 
observations were obtained. Furthermore, it was decided not to make use of all 
the available observations of the sample, but to use the panel of the sample cor-
responding to the years 2008 and 2009, i.e. a subsample which takes into consid-
eration a number of observations that are present in both years. Indeed a date 
which is confirmed in two consecutive years gives a greater guarantee of accu-
racy. In this way a panel was obtained composed of 29,205 observations common 
to both of the samples. Finally, only the post stratification strata which contained 
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observations corresponding to at least 5 different farms were considered, obtain-
ing a final sample of 27,468 observations for a total of 9,994 farms and 863 stata 
(intersections between macro-areas and macro-crops). 
2. Presentation of results of the study
The valuation of the average values of soils by crop typology (including wood-
land) and geographical zone uses the Gaia archive data on the 2009. Since it has 
not been possible to adopt a method which allows for statistical representativeness 
of averages calculated, the single indication of the “reliability” of the estimation is 
the frequency of observations employed for the purposes of the estimation itself. In-
deed, although the FADN sample is a random sample based on a sample design 
which allows for calculation of weights to be assigned to each farm for the subse-
quent extension of collected data to the aggregate of farms in the field of observa-
tion, these weights cannot be used here for two reasons: the statistic unit in the 
FADN survey is the farm and not the type of soil, and the type and value of soil do 
not constitute strategic variables in the sample design. For this reason in the follow-
ing tables the number of observations used for the estimation is also provided, next 
to the column of value. This information enables assessment of the reliability of the 
estimation; the higher the number of observations, the higher the probability that 
the assessed value is equal to the real value (the decision was made not to show the 
averages if they were calculated on the basis of less than five farms observation). 
Table 2 shows the values by region and altimetric zone. Details at province level 
are also available on the INEA website.
As regards details by macro-crop, dry cropland varies from a maximum of € 
159,547 per hectare for the Campania plain to a minimum of € 4,875 in Sardinia 
for inland mountain; irrigated cropland varies from € 164,166 for coastal hill in Li-
guria to € 6,504 for inland hill in Calabria; orchard varies from € 190,427 in Trenti-
no (inland mountain) to € 10,232 in Tuscany for inland mountain; vineyard varies 
from € 189,166 in Trentino to € 9,516 in Basilicata for inland mountain; olive grove 
varies from € 57,074 in Veneto plain to € 8,466 in Basilicata for inland mountain; 
pastureland varies from € 47,646 in Veneto plain to € 2,023 in Calabria for inland 
hill; and finally, woodland varies from € 24,157 in Veneto plain to € 1,057 in Alto 
Adige (inland mountain).
Soil value varies within each region depending on the altimetric zone of the 
municipality in which the farm which owns the land is located (nevertheless, it 
should be noted that there may be some cases in which the farm headquarters 
is located in a municipality which is not the one where the farm land is located). 
The main results per district are reported below.
Northern Italy
The highest values are recorded for vineyards and orchards, with particularly 
noteworthy average values per hectare in Trentino (around 190 thousand euros). 
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These values vary from 50 to 70 thousand euros for Valle d’Aosta, Piedmont, Vene-
to, Emilia-Romagna and Lombardy (in this last region however crops have a high-
er value than vineyards and orchards). The value is slightly less, around 30 thou-
sand euros, for Alto Adige and Friuli-Venezia Giulia (in this last region cropland 
has a similar value to vineyards and orchards). In Liguria, however, the highest 
values are for irrigated cropland, which is worth around 150 thousand euros per 
hectare in hill areas and between 50 and 90 thousand euros in mountain areas.
Central Italy
The highest values are recorded for irrigated cropland, which is estimated in 
Tuscany between 100 and 120 thousand euros per hectare. Orchards and vine-
yards follow, with values between 20 and 40 thousand euros per hectare in Tus-
cany and Lazio, and 15-20 thousand euros in Marche and Umbria. 
Southern Italy and islands
Also in this case the highest values are recorded for irrigated cropland, or-
chards and vineyards. The values vary between 15 to 20 thousand euros per hect-
are, with the exception of Campania, which has values equal to 100-150 thousand 
euros per hectare for cropland and between 50 and 80 thousand euros for vine-
yards and orchards.
3. Comparative examination of the results of the study
As already stated, the comparative examination between the results of the 
study and the values of agricultural land produced by INEA Land Market Survey 
was conducted using exactly the same methods already used in the corresponding 
study performed in 2007. More precisely, the analysis was developed as follows:
• matching of the land values of the two series of data;
• calculation of the differences between each pair of data;
• sorting of differences in classes of absolute variations and percentage variations, 
and examination of such differences.
Due to the perfecting of the method achieved in this study (individuation 
of macro-areas based on ISTAT five-level altimetry), accomplishment of the first 
phase was facilitated in comparison with the previous study. In this case, since the 
two series of data only differ from each other due to their crop references, in or-
der to match their data it was sufficient to pair the FADN irrigated arable land 
with the tout court cropland of the Land Market survey. 
It should be noted that, incidentally, the methodological structuring of the 
study leads to the individuation of 2.072 combinations between provincial alti-
metric zones (no.  296) and macro-crops (no.7). The coverage of these combina-
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tions by the INEA Land Market Survey is equal to 67 %2. The FADN data, how-
ever, has generally a lower coverage, usually equal to 41 %3. As seen in the study 
above, however, if only the significant combinations are taken into consideration 
(those in which the UAA of the crop is at least 10% of the UAA of the macro-
area), the level of coverage of information produced by FADN rises to more than 
60% of the total.
Once the values have been matched as described above, the differences aris-
ing were sorted in the four classes of variation in value (< 5,000, between 5,000 
and 25,000, between 25,000 and 50,000, > 50,000) and in the four classes of per-
centage variation (< 5%, between 5% and 25%, between 25% and 50%, > 50%). 
Table 3.a shows the frequency of the differences under examination per varia-
tion class and comparing them also with that obtained from the corresponding 
2007 study.
Table 3.a. Difference between FADN and INEA Land Market Survey data.
Variation classes  (€)
2007 2009
Variation classes (%) Variation classes (%)
<5 5-25 25-50 >50 Total <5 5-25 25-50 >50 Total
Number of cases
<5000 71 198 110 37 416 61 210 87 27 385
5.000 - 24.999 1 42 122 142 307 60 148 126 334
25.000 - 49.999 1 9 44 54 11 24 35
> 50.000 25 25 1 3 16 20
Total 72 241 241 248 802 61 271 249 193 774
Percentage
<5000 9 25 14 5 52 8 27 11 3 50
5.000 - 24.999 5 15 18 38 8 19 16 43
25.000 - 49.999 1 5 7 1 3 5
> 50.000 3 3 2 3
Total 9 30 30 31 100 8 35 32 25 100
Source: our elaboration on FADN and INEA Land Market Survey data.
2 The coverage of the INEA Land Market Survey is equal to 100% of its territorial and crop ref-
erences. This means that the survey in question always produces all the data. The non-cov-
erage of the totality of combinations produced by the study in question should be ascribed 
solely to the fact that the study consider only one type of cropland and does not allow for the 
crop type “Woodland”.
3 It should be remembered that only the cases supported by a minimum number of observa-
tions equal to five is been taken into consideration.
312 C. Cardillo, G. Gabrieli, M. Gioia, F. Mari
First of all, it can be seen that the total number of observations falls from 802 
in 2007 to 774 in 2009. The variation in question can probably be ascribed to a 
change in method aimed at obtaining information which are statistically more “ro-
bust”; this change also means that only the data coming from a minimum num-
ber of sources equal to five farms and not five farm land is considered. The ex-
amination of the percentage variations that can be deduced from the table shown, 
displays a shift of the differences (even if not exceptional in its extent) towards 
those classes being smaller in range. Compared with 2007, the second vertical class 
(variations included between 5% and 25%), rises from 30% to 35% of frequencies; 
the second horizontal class (variations included between 5,000 and 25,000 euros) 
rises from 38% to 43%, containing in reality also 2% of the frequencies which 
come from the higher class. All together, however, the two classes characterised by 
greater range (shaded section) fall from 10% to 8% of frequencies.
Finally, in order to estimate the differences under examination at the net of 
the effect caused by the method used for cropland comparison, the comparison 
itself was repeated excluding the land typology in question. The results obtained 
are reported in Table 3.b.
Tab. 3.b. Difference between FADN and INEA Land Market Survey data without arable crop.
Variation classes  (€)
Variation classes (%)
<5 5-25 25-50 >50 Total
Number of cases
<5000 37 117 54 21 229
5.000 - 24.999 27 89 84 200
25.000 - 49.999 5 18 23
> 50.000 3 5 8
Total 37 144 151 128 460
Percentage
<5000 8 25 12 5 50
5.000 - 24.999 6 19 18 43
25.000 - 49.999 1 4 5
> 50.000 1 1
Total 8 31 32 28 99
Source: our elaboration on FADN and INEA Land Market Survey data
As can be seen, despite the consistent fall in number of observations (from 
774 to 460), the distribution of differences between the different range classes has 
remained almost unchanged. The reduction in frequencies in the shaded section 
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was equal to only approximately 2%. Essentially this means that, unexpectedly, 
the method used for matching the croplands of the two series of data has provid-
ed better results than those anticipated and, therefore, that the differences found 
between the two series of data are to be attributed solely to the variability that the 
phenomenon subject of study can have also when territorial references are rela-
tively small. From this point of view, the FADN data, normally characterised by a 
good number of observations, is considered sufficiently reliable. On this point, in 
Table 3.c all of the FADN and Land Market values are highlighted which generate 
the differences to be included in the larger class, and generate, for FADN values, 
the corresponding number of observations.
Table 3.c. Case with highest variation (> 50% and >50.000 €).
Provinces Altimetric zone Land typology
Value
FADN INEA Land 
Market Surveyobservation value
Alessandria plain Vineyard 9 97.625 21.900
Trento inland mountain Orchards 425 190.427 96.000
Trento inland mountain Vineyard 244 189.166 127.200
Bolzano inland mountain Vineyard 92 30.043 185.300
Verona inland hill Vineyard 63 93.836 200.100
Treviso inland hill Vineyard 36 41.467 102.700
Napoli coastal hill Vineyard 6 80.000 23.000
Salerno plain Orchards 7 118.192 60.900
Source: our elaboration on FADN and INEA Land Market Survey data
In consideration of the results obtained, we deem it appropriate to affirm that 
data revealed through Gaia, as already demonstrated for data corresponding to 
the preceding years, are compliant with the examination of the Italian agricultural 
land market characteristics. 
4.  Concluding remarks
INEA has recently completed a study aimed at verifying the compliance of 
FADN data with Italian agricultural land market characterisation. Although the re-
sults of this study were entirely satisfactory, the occurrence of some circumstances 
suggested repeating the study. The study in question was carried out coinciding 
with a replacement of the accounting method supporting the FADN. Testing the 
data revealed by using the new method is considered necessary. The different ter-
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ritorial and cropland references taken from different sources did not allow univo-
cal attribution of the differences discovered between the examined data and the 
potential causes.
The goals of the study reported in this paper were both to test data revealed 
by Gaia and to refine the methods for data processing and analysis, so as to un-
ambiguously identify the causes of data variability.
To attain the aforementioned goals, it was sufficient and necessary to repeat the 
study by using the corresponding data for the 2009 fiscal year, and using the same 
territorial references used by the INEA Land Market Survey in order to develop a 
comparative analysis of the study results with and without the croplands, which 
are the only crop reference which does not match between the two sources.
The results obtained, therefore, allowed for both verification of the compli-
ance of data revealed using Gaia for the purpose of characterising the Italian agri-
cultural land market, as well as excluding the method of data analysis from these 
causes. The goals of the study, therefore, are considered completely achieved.
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